The analysis is based on a disequilibrium model that interrelates in a unified framework the demands for labor and capital, the two factors of production considered here, and their rates of utilization. In the first section, the salient features of the model are described briefly in order to show the linkages between decisions on investment and those on employment of labor and the utilization rates of labor and capital, and to indicate the response of aggregate investment to changes in output and in relative input 
for designing effective monetary and fiscal policies to stabilize and stimulate the growth of the economy.
In this paper the importance of separating price and output effects is examined within the framework of explaining gross investment expenditures on plant and equipment in the post-Korean war period. The investment series analyzed is total private nonfarm expenditures on plant and equipment-the category all industries-reported in the surveys of capital expenditures conducted by the Office of Business Economics and the Securities and Exchange Commission.2
The analysis is based on a disequilibrium model that interrelates in a unified framework the demands for labor and capital, the two factors of production considered here, and their rates of utilization. In the first section, the salient features of the model are described briefly in order to show the linkages between decisions on investment and those on employment of labor and the utilization rates of labor and capital, and to indicate the response of aggregate investment to changes in output and in relative input stock to this level, allowing for delays in raising and appropriating funds, placing orders, and adapting the existing capital stock and other inputs to accommodate the new capital. In the model sketched below, the desired capital stock is determined by expected relative input prices (the real wage rate and the rental price of capital services), and expected output. The demand for other inputs is treated in a symmetrical way. The adjustment process is conceived as a feedback system in which the disequilibrium in one input affects the speed of adjustment of others. The resulting model of factor demands includes most of the existing econometric models of investment and employment as special cases.
THE DESIRED LEVEL OF INPUTS
Consider a firm that minimizes its total cost subject to a Cobb-Douglas production function. The objective function to be minimized can be stated as where C is Pk (r + 8), the rental price of capital services, 8' is the derivative of 8 with respect to the utilization rate U, e is the elasticity of hours worked with respect to the hourly wage rate, and p = al + a3 is the returns-to-scale parameter. Note that the exponents of the relative prices depend on the production function parameters. The relevant measures for output and prices are their expected values. The specification of such variables and the manner in which they enter the above equations depend on the underlying expectation processes and are discussed below.
THE ADJUSTMENT PROCESS
Adjustment of an input to its desired level entails costs that generally increase with the speed of adjustment of both the particular input itself and all other inputs. For example, in response to an increase in demand or price, the firm may initially use existing labor and capital more intensively and thus incur overtime wage payments and higher maintenance costs. When the change in demand is expected to be permanent, the firm will hire new employees and invest in new capital goods. Doing so entails certain adjustment "costs" due to the hiring and training of new employees, ordering new capital, and the inability to recover all production costs of existing capital through resale. These costs will be higher if the planning periodand thus the amortization period-is very short.
These costs are interrelated. Sluggish adjustment of capital stock will moderate the increase in employment while excess capacity will encourage it. Similarly, capital stock adjustments will be hampered in the short run if qualified workers are not already at work in the firm or readily available elsewhere. Recall that the disequilibrium in other inputs affects only the adjustment rate and not the desired level of an input. The latter is determined by expected output and relative prices, according to (3).
The generalized adjustment model for the four decision variables can be written as All the lower-case letters for inputs refer to logarithms of the original variables designated by capital letters; the superscript e on the output-xe-and relative price-(w/c)e terms indicate the expected values of these variables,4 and ei (i = 1, . . . 4) is the stochastic error term with zero mean and constant variance. The feedback effects are captured by the lagged dependent variables in each equation; the matrix of Os (:j3) expresses the total feedback among the inputs. The signs of the cross-adjustment coefficients (i3ij where i # j) can be interpreted in terms of "dynamic" substitution or complementarity. This concept differs from the conventional meaning of the terms, which are equilibrium concepts. In a dynamic setting, the shortterm adjustment costs may lead firms temporarily to substitute one factor for another even though they are complements in the long run. Several features of the decision process depicted by (5) should be noted. First, the adjustment process is very general. It allows for inputs to overshoot their equilibrium values in the short run. The process reduces to the familiar capital stock adjustment models if the spillovers from other inputs are nonexistent (3ij = 0 for i i j).
Second, some elements of the adjustment matrix (3ij) may be zero; that is, the feedback system may not be a complete loop. It is possible that disequilibrium in one input-say, capital stock-will affect decisions about others, while that input itself is immune to the disequilibria in others. The market and technical conditions of an industry will determine the nature and extent of the feedbacks among the inputs. Third, the "own" adjustment of a dependent variable [(1 -fij), i = j] is necessarily positive, while the adjustment effects of disequilibria from other inputs could be positive, negative, or zero. If fij is positive, a shortage in input j increases the short-run demand for factor i and consequently i and j are "dynamic" substitutes. If fij is negative, the inputs are "dynamic" complements in the short run.
Fourth, the price and output coefficients (yij, i = 1, ... 4; j = 5, 6) consist of the long-run output elasticities (ai) modified by the adjustment coefficients (3ij); thus they represent the short-run effects of output and price changes on input demand. The initial effects of either output or prices in a particular equation of system (5)-say, investment expenditures-may be zero. However, so long as the output and relative price variables are significant in any other equation of (5), they will affect investment behavior from the second period on; their effects are transmitted through the feedback among inputs. Fifth, to calculate the distributed lag response of the inputs to changes in relative prices and output, and to obtain the long-run effects of output and prices on investment and employment, requires the reduced-form solution of the structural equation system (5).
Sixth, any of the structural equations can be used for estimating and forecasting the short-run behavior of the relevant dependent variable. I use the second equation of (5) to predict net investment at the aggregate level.
Estimation of the Model for All Industries
The structural equations (5) are estimated using data for all industries for the sample period 1953: 1 through 1969:4. The results are reported below. The nature of the data and methods of constructing the variables are described briefly here and more completely in Appendix B. Also, some of the specification problems are discussed before the estimates of the structural equations are presented.
THE NATURE OF THE DATA
Estimating the equation system (5) requires consistent data on wages, user cost of capital, output, capital stock, employment, hours worked, and capital utilization. Some of these data are readily available but others had to be constructed. The capital stock series (K) is generated by the perpetual inventory method using seasonally adjusted and deflated investment series reported in the Survey of Current Business. The benchmark is taken from Hickman5 and the depreciation rate from Hall and Jorgenson.6 The appropriate measure of the utilization rate (U) is an index of "hours per machine," but since it is not available, the Wharton School index of capacity utilization is used as a proxy.7 This is basically an inadequate measure of capital utilization and should be considered only a proxy variable. Employment (L) is measured by the total number of employees in the nonfarm business sector, and (H) refers to hours worked by production workers. Serial correlation. Finally, the stochastic error term in each equation (5) is assumed to be subject to first-order serial correlation but the crosscorrelation among the residuals of different equations is assumed to be 11. The criteria for the final shape of the polynomial were that the individual distributed lag coefficients have the expected signs and be statistically significant at the 5 percent confidence level. Several periods ranging from four to twenty quarters were used to specify the lengths of the lag, and for each the degree of the polynomial was permitted to be of a different order.
12. For the results of alternative specifications of the model, see Table A zero. Thus, in fitting the structural equations, all the variables are transformed by the first-order serial correlation coefficient.
STRUCTURAL ESTIMATES OF THE FULL MODEL
The structural coefficient estimates of labor and capital stock, and their rates of utilization, are shown in Table 1 . The sample period is 1953:1-1969:4. The capital equation refers to net investment as a fraction of capital stock; that is, the dependent variable in regression equation (1) is Akt, where kt = log (Kt). Judging from the familiar statistics-R2, the standard error of estimate, the sum squared residuals, and R2 (coefficient of multiple correlation in terms of changes)-the structural equations fit the data very well. This is especially true in the case of the net investment equation, which is often difficult to estimate satisfactorily. Where the variables in the stock equations are transformed for first-order serial correlation using the Cochrane-Orcutt generalized least squares technique,15 the serial correlation coefficient is reported in the last row of Table 1 .
The initial effects of expected output, expected relative prices, and the time trend are indicated in the second, third, and fourth rows of Table 1 . The output effect is strongest in the short run on the utilization rate and employment; it has a small but statistically significant coefficient in the hours equation. The short-run impact of expected output on investment is fairly small. The pattern of these effects suggests that when demand rises, firms increase output at first by utilizing existing capital and employment more intensively, buying time with this buffer to increase stocks. The initial impact of relative prices is statistically significant and has the right sign in both the net investment and employment equations; it is insignificant in the utilization equations. The important point is that, in both the investment and employment equations, the coefficients of relative prices (short-run price elasticities) are very small in comparison with the corresponding output coefficients.'6 However, a small regression coefficient on relative prices does not necessarily imply a very small effect of prices on in- by the columns of regression coefficients of lagged input variables. In equations (2), (3), and (4), the coefficients of own lagged dependent variables (for example, the coefficient of ith-in the h equation) are estimates of (1 -3ii), while the other coefficients of lagged input variables are estimates of -3ii or the cross-adjustment parameters in each equation. In the net investment equation, (1), the coefficient of k,_1 is an estimate of -(22, the own-adjustment coefficient for the capital stock. The estimates of own-adjustment coefficients (ij3) are expected to be positive and less than unity, and that is the case in all equations, as can be calculated from the diagonal elements of the matrix of adjustment coefficients shown in rows 5 to 8 of Table 1 . The own adjustments of the utilization rate and hours worked are generally expected to be much larger-implying faster adjustments-than those of the stock variables. The estimates show that the own-adjustment coefficients of the utilization rate, hours worked, and employment are similar-about 0.5. These coefficients are biased downward in the utilization equations due to the exclusion of relative prices and kt-1. However, the own-adjustment coefficients of ut, ht, and It stand in sharp contrast to that of capital, which is about 0.07, indicating that the capital stock moves sluggishly and forces other inputs to adjust to satisfy demand for output in the short run. The other component of the adjustment process is the cross-adjustment among the inputs. The common-sense interpretation of these coefficients (f3ij, i 0 j) is that firms cannot fully adjust all their inputs simultaneously in the short run. A sluggish adjustment of capital stock may force the firm to increase utilization of existing capital and hire new labor. Or, if recruiting difficulties arise, the firm will intensify utilization of existing capital and perhaps plan to increase investment to reduce the costs of future labor shortages. The directions and magnitudes of these disequilibrium effects will depend on the prevailing technical and market conditions, and are difficult to predict a priori.
Each demand equation harbors significant feedback effects, though of varying magnitudes. Some of the cross-adjustment coefficients are zero and there is no clear tendency toward symmetry in their signs. The feedback effects of the capital stock on employment, utilization, and hours are shown in row kt-1. The disequilibrium impact of capital on employment is negative (3ij < 0-that is, the regression coefficient of kt-, is positive in the It equation). In other words, if the previous level of capital is high, employment has a tendency to increase. This suggests that the two factors rise together in the short run. In initial regressions, excess demand for capital showed insignificant effects on the utilization rate and hours worked and these cross-adjustment effects have been set equal to zero.'7 The disequilibrium effects of employment shown by the coefficients in row It-, indicate a dynamic complementarity between employment and investment and a dynamic substitutional relationship between employment and utilization rates. A bottleneck in employment checks the rate of adjustment of actual to desired capital, so that to meet heavier demand the firm must intensify the utilization of its existing resources of capital and labor. In other words, the utilization rates act as buffers in the short run. The disequilibria in hours worked and utilization rates have no significant short-run effect on the demand for capital, but an excess in hours worked does increase the demand for labor. The fact that the coefficient of the utilization rate does not enter significantly into the investment equation is somewhat disappointing. When the investment equation was estimated with ut-i as an additional explanatory variable, the sign of its coefficient suggested that high utilization rates do signal more investment, but not very definitely. The main problem with getting satisfactory estimates of the effect of utilization on investment is probably the inadequacy of the utilization measure used here.'8
The responses of inputs to changes in expected output and relative prices differ significantly. Particularly, output elasticity of investment greatly exceeds its price elasticity, in contrast to the standard neoclassical model developed by Jorgenson and others. Also, the demand for inputs and their rates of utilization are interrelated; the stock variables, k and 1, tend to increase together, while stocks and utilization rates are substitutes for one another in the short run. Generally, the effects of disequilibria flow from stocks, especially employment, to the utilization rates. There is no significant feedback between the two utilization rates, suggesting that both may respond to a common factor such as expected output.
ADJUSTMENT RESPONSE
The distributed lag responses of the inputs to changes in output and relative prices indicated the following general pattern. Both hours worked and 17. In the utilization equation the regression coefficient of kt-, often turned out to be positive, which suggests a complementary relation between investment and Ut. A priori, a substitutional relation would be expected between these variables and therefore ktwas excluded from the regression equation of ut.
18. When the equation system (5) was reestimated without the utilization equation and ut was omitted from the remaining equations, the general properties of the estimates changed little. The interaction among the variables and the short-run price and output elasticities remained much the same. capital utilization respond strongly and immediately. Employment responds moderately fast. The utilization measures overshoot their equilibrium values in the first or second period and then decline to their optimum values as the stock adjustments occur. Employment gradually overshoots its long-run value and then slowly recedes to it.
The distributed lag responses of investment to a 1 percent change in output and relative prices are shown in Figures 1 and 2 , respectively. These responses include both the direct effects, transmitted through the investment equation, and the indirect effects, transmitted through changes in ih, ut, and h, induced by the change in expected output and relative prices.
The response of investment to changes in output is "humped," similar to that reported by Jorgenson. Two features of the response pattern reported here are of interest. First, the shape of the distributed lag is obtained without imposing any a priori form on the lag structure. Second, the response of the capital stock to a unit change in output-calculated by summing the investment induced in each period-is much faster than has often been reported by other researchers.'9 About 20 percent of the total response takes place in the first five quarters, contrary to Jorgenson's results.20
The pattern of investment response to a change in relative price traces an essentially geometric distributed lag and is somewhat slower than output response. This result is consistent with a "putty-clay" model of investment behavior, but does not point to it strongly.
The long-run elasticities of inputs with respect to relative prices and output could be computed from the stationary solutions of the structural equations ( elasticities are very sensitive. Several factors may be at work: The production function constraints implicit in the structural equations are not imposed in the estimation procedure; the relevant price data are not directly available and must be constructed approximately; and, finally, small changes in the structural coefficients are magnified in the process of computing the long-run elasticities. What is important is that in every specification of the model, the long-run output elasticities were always much greater than the price elasticities. This result is in sharp contrast with the familiar neoclassical models of investment, which often combine the price and output variables into a composite variable. It argues that, in these models, the output effect dominates the combined coefficient estimate; the price effect is deduced implicitly without any independent empirical test.
Prediction of Aggregate Gross Investment Expenditures
The short-run behavior of gross investment expenditures on plant and equipment can be analyzed on the basis of the structural equations for net investment shown in Table 1 . To do this requires one further step: The predicted net investment series must be converted into gross expenditures series using the relation Table 1 . 21 The results are presented in Table 2 . Standard errors decline steadily as the value of a-is reduced from 1.0 to zero. The hypothesis of a-equal to zero cannot be rejected at the 5 percent confidence level. These results indicate that, in this model, the price elasticity is substantially smaller than the output elasticity-indeed, is close to zero. Table 3 Table 2 with its counterpart in Table 3 reveals plainly that, irrespective of the value assigned to the price elasticity, o-, lagged employment contributes significantly to the explanation of investment expenditures.22 21. The technique involves a second-degree polynomial lag with weights restricted to taper off to zero in the thirteenth period. The disturbance terms, et, are assumed to be generated by a first-order autoregressive process, and the Cochrane-Orcutt technique is used in estimating the equations.
presents the results for a standard neoclassical investment model modified to introduce lagged employment as an additional explanatory variable in equation (8). A comparison of each equation in
22. The hypothesis o-= 1 is clearly rejected at the 5 percent significance level but beyond that, it is hard to put confidence intervals on the value of o. Table 1 to the equations in  Tables 2 and 3 tests whether anything is gained by introducing the price and output variables separately. The hypothesis that the coefficients of the two variables should be restricted to be the same is rejected at the 5 percent significance level in each case except for equation (9e).
Finally, a comparison of equation (1) in
From these tests it is clear that the price elasticity of investment is much smaller than unity and that disequilibrium in employment is an important explanatory variable in the aggregate investment equation. They also point up the importance of separating the price and output variables in the investment equations. This practice is especially important if the effects of monetary and fiscal measures on investment expenditures are to be distinguished from the effects of the growth of output.
The Effects of Monetary and Fiscal Policies on Aggregate Investment Expenditures
Since the Korean war, several changes in fiscal policies have been aimed at influencing investment behavior. Accelerated depreciation for tax pur- Table 1) ; therefore, the response patterns of investment to a change in output or relative prices will be the same as those shown in Figures 1 and 2 whether the nearest coefficient or the sum of the coefficients of the polynomial distributed lag is used. The magnitude of the response will, of course, be greater when the expectational lags are allowed for. The effects of changes in fiscal and monetary measures will be even greater in the long run when the structural adjustment lags disappear and the system returns to its equilibrium position.
The focus here is on the short-run effects that allow for the expectational lags. Specifically, calculations are made of the impact effects of changes in the rate of interest, in the method of depreciation for tax purposes, and in the investment tax credit. For convenience and to illustrate the order of magnitude of the changes in net investment due to these policies, I calculate
The long-run elasticities and the distributed lag response of each dependent variable can be calculated by computing [I -(I -)Z-1M.
A is the matrix of the adjustment coefficients shown in rows 5 to 8 in Table 1 
Forecasts of Aggregate Gross Investment
Two types of forecast are generated using the net investment equation in Table 1 29. The long-run effects of changes in the monetary and fiscal measures and output on net investment will be much greater than the ones noted in the text. Since the long-run elasticities are sensitive to specification errors, I have not calculated them. However, the long-run elasticity of investment with respect to output turned out in every experiment to be about three times larger than that of rental prices. Therefore, the relative ranking of the effects of a given change in output and rental price on investment will be similar to those noted in the text. Source: Derived from net investment equation in Table 1 The dynamic forecasts shown in Table 4 are generated using the assumption that real output, relative prices, and employment will grow at annual rates of 6.0, 3.0, and 2.5 percent, respectively. The assumed exponential growth rates of output, employment, and relative prices are certainly arbitrary and unrealistic, as well as inconsistent with the spirit of the complete model, in which the level of employment is endogenous. Nonetheless, the results may be indicative of investment prospects. They suggest that gross investment will be lower in the latter half of 1972 than in the first half of the year. Quarterly investment expenditures increase by about $450 million per quarter in 1973, about $350 million per quarter in 1974, and more slowly thereafter.
An alternative dynamic forecast was made assuming relative prices remain constant while output and employment grow at the 6.0 percent and 2.5 percent rates per year assumed in the Table 4 projection. The levels of gross investment were, of course, smaller than those indicated in Table 4 . But the difference was slight; the levels of investment were almost the same in the last two quarters of 1972 as shown in Table 4 , but the difference between the two projections grew slowly in 1973 and was about $1 billion in the last quarter of 1976.
Summary and Conclusions
The results presented in this report lead to the following conclusions: First, the investment decision is related inherently to decisions with respect to other inputs whose adjustment it both affects and is affected by. An increase in demand is met first by increasing the utilization of existing labor and capital and then by hiring new employees and acquiring new investment goods. The dynamic decision process of changing the level and utilization of inputs constitutes a feedback system in which the disequilibrium of one input affects the adjustment process of the other. 
Utilization Rates
The difficulties of measuring hours worked by capital and the intensity with which it is used during those hours are well known. As noted in the text, my measure of utilization is actually an output variable. It refers essentially to a generalized measure depicting the underutilization of all inputs, including capital stock. In the absence of any satisfactory measure, I have used a weighted index of the Wharton capacity series.3
Comments and Discussion
Franco Modigilani: This paper offers an ingenious formulation of the investment demand process. However, I feel that to exploit it, several features of Nadiri's model need further attention. The original feature of the underlying production function is the separate introduction of capital and labor utilization. This formulation implies that, for a given stock of capital, a given output can be produced with various combinations of capital utilization and labor. However, whether this formulation is meaningful depends on whether one sees the world as approximated by a putty-clay model of capital, in which the way labor works with capital is determined when investments are made; or a putty-putty model, in which labor and capital can be substituted freely even after capital is in place. If the putty-clay model is the better approximation, Nadiri's formulation gives a meaningful ex ante production function but not an ex post one. Once the amount of capital is fixed, the utilization of capital and the input of labor cannot be independently varied. This problem is serious because the equations describing the conditions for short-term adjustment assumed that such variations can be made. For example, the partial derivative of output with respect to the utilization of capacity is calculated holding the utilization of labor constant. I also have trouble with the labor cost concept Nadiri uses. Total cost includes labor in two ways. The first is a conventional variable cost, calculated as the wage rate times employment times the average number of hours worked. The second is a partially fixed cost, calculated as a cost per unit times the level of employment. While such partially fixed costs are more important in some other countries, I believe they are very unimportant in the United States.
A final problem with Nadiri's formulation arises in equation set (3), which gives the optimum values of the four inputs as functions of output 579 and relative prices. The rate of change of depreciation with respect to output appears in the denominator of three of the four expressions; yet that rate of change can certainly be zero, or close to it. Because no constraint has been placed on how intensely capacity can be utilized and no special costs have been introduced that may actually be associated with using it more intensely, the equations formulated here tell us to expand capital utilization indefinitely since this, by assumption, produces additional output without additional cost.
I would have preferred a measure of the cost of capital that made use of stock prices. I and others have used the dividend-price ratio for this purpose. Earnings fluctuate too much, while in a world in which firms tend to stabilize dividends on the basis of expected profits, dividends offer a measure of expected earnings. Of course, there is error in this measure, just as there is in attempting to calculate real interest rates from nominal rates, or in assuming that the risk premium that investors require is constant over time. When both measures have errors, the appropriate procedure is to use an average of the two-either with predetermined weights or with weights chosen by regression. In work I and others have done, we have come up with about 60 percent of the weight on the rate of interest and 40 percent on the dividend-price ratio. R. J. Gordon: I see two major issues discussed in this paper. The first one is the important concern for policy makers. Monetary and fiscal policy affect investment directly through the price of capital services. So the crucial question is, What is the elasticity of the desired stock of capital to a change in the price of capital services? In answering this question for, say, the investment tax credit, it is important to specify the assumptions made about monetary policy. If the effect of the tax credit is estimated with the money supply held constant, the stimulus to investment from the credit will raise interest rates and thus offset some of the expansionary effect. If, on the other hand, the effect is estimated holding interest rates constant, the stimulus from the investment tax credit will lead the Federal Reserve to expand the money supply. So monetary policy has to be carefully specified in evaluating tax credit changes. This done, the answer depends on the elasticity of investment to the price of capital services. The effectiveness of the tax credit and other policy measures has been debated for six or seven years now, and one question is whether this paper takes us any further than the conference held in Brookings in 1967.
The second issue is the introduction in this paper of interrelations among factor demand functions. Does the actual capital stock adjust more rapidly to a given desired level when labor markets are tight or when they are easy? While this question is not directly of great policy importance, it is important for our understanding of the way the investment process works.
What has the paper contributed to these two issues? First, the evidence presented is not at all persuasive that the price elasticity of investment is much smaller than unity. We can see this in several places. In Table 3 , showing alternative specifications of the investment equation, all equations are similar in including the interrelated labor term, but they differ in constraining the elasticity with respect to the price of capital services. The standard errors are not far apart. Consequently, it is not at all clear that the elasticity is less than 1.0, because the data are inadequate to discriminate among the equations. Appendix Table A-1 again reveals only a very small change in the standard errors as the equation specification is changed. I cannot help but draw the analogy between the difficulty of estimating the price effect here and the difficulty of estimating the coefficient of past inflation in a wage equation, a problem I have wrestled with for several years. Nadiri has my sympathy; but I think he should admit how uncertain the estimate of the correct coefficient is in his results. Perhaps we will have to be patient and wait for ten more years of data before we can say anything very conclusive about them. Certainly nothing in this paper leads me to conclude that the elasticity is either high or low. Figure 3 shows that most of the variance of investment took place between 1963 and 1966. How that very rapid rise is explained will affect the results significantly. Two things were happening during that period: Output was growing very rapidly and the price of capital services was dropping in response to the investment tax credit. Therefore, the difficulty in distinguishing statistically the relative importance of each of these factors in explaining investment is not surprising.
Second, a comparison of Tables 2 and 3 shows that the lagged employment term really matters. With relative prices, lagged capital stock, and expected output constant, the equations tell us that an increase in employment encourages investment; failure to increase employment restrains investment. Nadiri interprets this as a labor bottleneck effect. But other interpretations are possible. In economics we usually have to estimate expected values of variables on the basis of their past values. But it may be that the hiring of labor is a better measure of expected output than is past output it-self. For instance, a big investment boom developed in 1968 and 1969. At the same time, a puzzling dropoff occurred in productivity as firms hired an extraordinary number of workers for the output growth that took place. If we interpret this extensive hiring as a reflection of confidence, it becomes an indicator of good business expectations and, as such, helps explain the investment rise of that period. That seems a plausible interpretation, and it does not rest on the concept that labor bottlenecks influence investment. It is an alternative way in which labor input may play a role in these equations.
Finally, Feldstein and Foot have recently written a paper demonstrating a systematic cyclical pattern in replacement investment.' Investment equations, such as those developed here, should take this into account rather than simply explaining net investment.
General Discussion
Saul Hymans pointed out that 1968 and 1969 were good years for investigating the effects on investment of labor bottlenecks; thus they could not be used to distinguish a bottleneck effect from the expectations effect that R. J. Gordon had proposed. He also disagreed with Modigliani about the importance of fixed labor costs in the United States, arguing that they were important and that firms made substantially different decisions about expanding the variable and overhead components of their employment. He noted that automobile output had increased enormously in recent years without a corresponding employment increase because automobile firms have not wanted to incur additional fixed costs without being certain that the additional workers would be needed over a long period of time.
Several discussants were concerned about the inability of the model to produce sensible long-run elasticities of the capital stock with respect to output. Robert Hall noted that this difficulty frequently arose with investment demand models when the a priori restrictions of the neoclassical formulation were relaxed. He did not know what confidence to place in short-run characteristics estimated by the model when these estimates implied a violation of sensible long-run characteristics such as the eventual doubling of capital stock if outnut were doubled. Nadiri resnonded that 
